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ABSTRACT 



To investigate the problem of speechreading failure, 
a battery of tests was administered to 60 deaf children, half of them 
poor learners and half good. Results indicated that those who 
developed speechreading did so at an early age and could deal with 
words, phrases, and sentences spoken at any rate whereas poor 
learners comprehended only words spoken slowly. Good learners were 
superior on measures of intellectual ability, reading comprehension 
and written language, and sequential and spatial memory. Factorial 
analyses also indicated that the good learners had more highly 
integrated and organized mental abilities. Neurological studies 
revealed more positive neurological signs in poor learners; 
elect roencephalographic studies did not discriminate significantly 
between the good and poor learners but did distinguish between the 
brain functioning of deaf and hearing children; ophthalmological 
studies indicated a high incidence of visual abnormalities in both 
experimental groups. (Author/JD) 
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SUMMARY 



The purpose of this project was to develop further understanding 
of the psychological, neurological, and ophthaliuological processes 
related to learning to speechread and to study the relationship of 
failure in such learning to the development of other language abilities. 
The following questions were studied: 

1, Do deaf children classified as good or poor speechreaders 
differ in ability to iipread messages of variable length and 
in mastering language sequences spoken at different presenta- 
tion rates? 

2, Does the behavior of deaf children in relation to intellectual 
functions, visual perception, visual attention span, and visual 
memory distinguish good speechreaders from those classified as 
lipreading failures? 

3, Is neurological, electroencephalographic, and ophthalmological 
evidence helpful in explaining failure in learning to speechread? 

To investigate the problem of speechreading failure a battery of 
tests was developed and administered to two groups of deaf children 
selected from schools in the Metropolitan Chicago area and from the 
Wisconsin School for the Deaf. One group was designated as Poor 
Learners and the other as Good Learners . Each group consisted of 30 
children equally divided into three age categories: four and five years; 
six and seven years; and eight and nine years - with an equal number of 
males and females in each of the groups. 

The Poor Learners were pupils who had been unable to develop speech- 
reading and other language skills t. the extent expected of deaf children 
of the same chronological age. Specifically those selected for this 
group met the following criteria: 

1, An average hearing loss for pure tones for the speech frequencies 
500 to 2000 Hz of 75 decibels or greater (ISO, 1964 Standards), 

2, Average intellectual functioning as measured by a standard non- 
verbal intelligence test. For the purpose of this study an 
intelligence quotient of 80 met this criterion, 

3, Difficulty in learning to read and write, 

4, Inability to use speechreading as a means of communication as 
determined by the child's teacher and by a pretest of speech- 
reading ability. 



5, No additional handicapping conditions, such as lack of visual 
acuity, emotional disturbance, or generalized motor disability 
of the cerebral palsy type, 

6. Onset of the hearing loss at birth or before the acquisition 
of language. 

Those selected as Good Learners were chosen from the same schools 
as the Poor Learners and met the same criteria in terms of age of onset, 
extent of hearing loss, intelligence, lack of visual defects, no signi~ 
ficant emotional disturbance, and no primary motor impairment. They 
differed in that they had demonstrated progress in learning equal to 
the expected deaf children and had manifested ability to use speech- 
reading as a tool for communication. These subjects were divided into 
the same age and sex groupings as the Poor Learners, 

The study consisted of measures of speechreading (including ability 
to lipread words, phrases, and sentences at different rates of speed), 
measures of intelligence, visual perception, motor behavior, and read 
and written language. In addition, each child was given a complete 
ophthalmological, neurological and electroencephalographic examination. 

The results were highly significant in distinguishing between Good 
and Poor Learners, Those who developed speechreading did so at an early 
age and were able to deal with words, phrases, and sentences irrespective 
of the rate at which they were spoken. In contrast, the Poor Learners 
comprehended only words and then only when they were spoken slowly. 

On all measures of intellectual ability as well as of read and 
written language, the Good Learners were infinitely superior. Moreover, 
the Poor Learners were inferior on measures of sequential and spatial 
memory and, although they had developed average levels of visual per- 
ceptual competence, the Good Learners scored unusually high on this 
function. 

The ophthalmological findings did not distinguish between tne 
Good and Poor Learners but these data confirmed previous findings 
indicating a high incidence of visual abnormalities among deaf children. 

The neurological and electroencephalographic studies were highly 
revealing. The Poor Learners manifested more positive neurological 
signs, suggesting that at least in some respects neurological dysfunc- 
tions and inability to learn normally were associated. The results 
from the electroencephalographic study were not definitive in relation 
to good and poor learning. However, perhaps of even more consequence, 
these findings revealed significant differences in the electrocortical 
processes of deaf and hearing children. In other words, when deafness 
was present, brain functioning was altered. 

The factorial analyses disclosed more highly integrated and 
organized mental abilities on the part of the Good Learner, The Good 
Learner not only had developed capacity to use speechreading as a mean- 
ingful tool for assimilating his environment but he was able to inte- 
grate symbolic and visual perceptual experience, hence, he was more 



like the normally hearing child in intellectual attainment and 
organization. 

The implications of this study for the educator of the deaf is 
that there is a need for greater understanding of the learning processes 
which pertain when deafness occurs early in life. Realistic educational 
programs based on this awareness and understanding are requisite to the 
well-being of deaf children. 



INTRODUCTION 



Educators are concerned about deaf children who have adequate 
intelligence but do not learn normally. There is considerable interest 
in developing programs for the mentally retarded deaf, the deaf-blind, 
the deaf child with cerebral palsy, and for those with emotional prob- 
lems (Altshuler, 1963; Hoff, 1963; James, 1963; Mangam, 1963), but 
there is a larger segment of the population of deaf children, who, 
despite average intellectual capacity and adequate emotional adjustment, 
are unable to achieve academically. These do not acquire speechreading, 
speech, and ability to read according to their potential for learning. 

At completion of their formal educational training they are more retarded 
in communication skills than expected even of those profoundly deaf from 
early life. Estimates of the number of these children range from 15 to 
35 percent of those enrolled in educational programs for the hearing 
impaired (Doctor, 1959; Lowell, 1961; McHugh, 1961), Myklebust (1958, 

1960) has stressed that minimal neurological deficits might cause dis- 
abilities in reading, writing, and arithmetic, as well as in the use of 
spoken language. Such learning disabilities may appear also in deaf 
children,, 

Studies of language development indicate that reading and writing 
occur only after cot siderable experience with auditory language. The 
normal child does not learn to read until he learns to comprehend and 
use the spoken word; there must be a period of relating meaningfulness 
to experience before symbolization of experience can occur. Inner 
language must be acquired first. Receptive language develops after 
inner language has been initiated and expressive language is accomplished 
after comprehension - the child speaks only after he comprehends, Read- 
ing and writing are learned initially by the superimposition of the read 
word on the auditory. Just as a child does not speak until he understands, 
so a child does not write until he reads. Unless the child develops a 
considerable body of inner, receptive, and expressive auditory language 
his capacity to read and write will be limited. 

The deaf child is presented with a different and difficult task; 
he is expected to acquire an auditory verbal symbol system while deprived 
of the basic input channel for accomplishing it. His symbol system must 
be visual or tactile-kinesthetic, or both. The marked limitation of the 
deaf in language functioning has been thoroughly documented. The studies 
of Furth (1966) and Myklebust (1964) have suggested that this failure 
may stem from a lack of development of inner and receptive language. 

Because vision is the deaf child’s basic channel for language » learning, 
his must be a visual symbol system despite the fact that vision is less 
suitable as a channel for acquiring a basic language system. Because 
reading requires a high level of developmental maturity it does not serve 
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the purpose of a symbol system to be acquired in early childhooa. The 
alternatives for the deaf are speechreading and the manual language of 
signs. Sign language for the young deaf child, because of its ideo- 
graphic nature has limited value for the development of a verbal symbol 
system. Although speechreading also has limitations as compared with 
auditory language, it can become the basic inner language system for 
the deaf child, who then can think in words. It follows that as speech- 
reading skill develops the ability of the child to adjust to and manip- 
ulate his environment through language is enhanced. Furthermore, evi- 
dence indicates that the deaf person highly competent in speechreading 
also is competent in reading as well as in speech. 

Just as a childhood aphasia interferes with development of auditory 
language, and later in the development of reading and writing, so speech- 
reading aphasia seriously interferes with the deaf child's development 
of language. Hence, in this research we have attempted to analyze speech- 
reading disorders as well as the nature of speechreading as a process. 

Speechreading aphasia has been defined as the inability to relate 
the word (symbol) seen on the lips with its meaning. The child cannot 
associate the word and the unit of experience which it S 37 mboiizes, It 
is a receptive language disorder comparable to receptive aphasia as seen 
in both children and adults; the individual cannot relate the heard word 
to its meaning. 



It is assumed that there are degrees of speechreading aphasia. The 
most obvious is an incapacity to imitate speech movements. Presumptively, 
unless the speech movements can be internalized and imitated they cannot 
be integrated as a language form. 



Another cause of failure is lack of sequencing ability; the child 
may be able to retain isolated lip movements out be unable to unite tWo 
or more movements to form words. Another possibility is that he is un- 
able to hold a number of lip-read words in mind, hence he fails to under 
stand the thought (sentence), Simmons (1959) and Costello (1957) have 
stressed the importance of sequencing ability in the development of 
speechreading. 



A further cause of failure is the speechreader 's inability to com- 
prehend when spoken to at a normal conversational rate. This is failure 
to develop ability to speechread because of rate deficiencies in the 
encoding process. 



A third type of failure may be similar to the condition observed in 
children with normal hearing who are unable to perceive body movements 
of differences in these movements. Formerly it was hypothesized that 
speechreading aphasia and dyslexia were analogous, perhaps deriving 
from damage to the same areas of the brain. However , it appears that 
speechreading and reading are not identical neurologically or psycho- 
logically; the latter requires perception of a stationary image on a 
page, while the former entails the perception of momentary movement. 
Neurologists have suggested that the disturbance of parietal lobe 
functioning may result in faulty perception of body image, self per- 
ception, and person perception. Failure to derive symbolic meaning 
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from lip movements may be related to the inability to normally perceive 
body parts, especially faces* Some individuals having speechreading 
aphasia may lack capacity to recognize faces, a condition referred to 
as anos agnosia (Myklebust, 1964), 

In the initial development of reading it is typical for the child 
to "sound out" letters and to blend them into words. Even very few 
adults can read without some form of reauditorization which serves to ^ 
reinforce the association of the visual and audicory symbol. The ecjuiv 
alent situation is the unconscious imitation of lip movements by good 
speechreaders , This process may be considered a form of proprioception 
requiring the observer to perceive the lip movements and to relate them 
to how they feel on his own lips and articulators. An inability to in- 
tegrate kinesthetic and proprioceptive i^nsations may result in failure 
to imitate speech positions and prevent further internalization and 
learning of the speechread symbol. 

Although educators of the deaf have accepted speechreading as being 
the most suitable means for developing verbal symbolic language in those 
with profound hearing losses, little study has been devoted to the ques- 
tion of why individuals fail to develop speechreading ability. Knowledge 
of the processes contributing to this failure would lay the groundwork 
for educational procedures to ov€ircome this language deficit. In addi- 
tion, understanding of this underlying dynamics would permit development 
of clinical techniques for identifying these children so that educational 
remediation could be instituted. 

The purpose of the project was to develop further understanding of 
the psychological and neurological processes which result in failure to 
develop speechreading skills and to determine the relationship of this 
failure to the development of other language processes. The following 
questions were studied: 

1, Do deaf children classified as good or poor speechreaders differ in 
ability to lipread materials of variable length, and in mastering 
materials spoken at different presentation rates? 

2, Does the behavior of deaf children in relation to intellectual 
functions, visual perception, visual attention span, and visual 
memory distinguish good speechreaders from those classified as 
lipreading failures? 

3, Is neurological, electroencephalographic, and ophthalmological 
evidence helpful in explaining failure in learning to speechread? 



PROCEDURES 



SUBJECTS 

To investigate the causes of speechreading failure a batte^ of 
tests was developed and administered to two groups of deaf children 
riect^frorscLols in the Metropolitan Chicago area and from the 
WiLonsin School for the Deaf. One group was designated as P^ ||ar£- 
iTsZTlue other as Good Le£ners . Each group consxsted 30 chrldren 
IS^ally divided into three age categories: four and five y« J ’ 

and sZen years; and eight and nine years-with an equal number of males 

and females in each of the groups. 

The Poor Learners were comprised of pupils who had been unable to 
develop speechreading and other language skills to the extent expected 
of deaf children of the same chronological age. Specifically 
selected for this group met the following criteria: 

1. An average hearing loss for pure tones for the speech fre- 
quencies 500 to 2000 Hz of 75 decibels or greater (ISO, 

1964 Standards) 

2 Average intellectual functioning as measured by a standard 

fonvefbai Intelligence test. For the purpose of this study an 
intelligence quotient of 80 met this criterion; sucn a Heotienu 
is acceptable for inclusion in the regular school program for 

the hearing impaired, 

3. Difficulty in learning to read and write. 

4 Inability to use speechreading as a means of communication as 
determined by the child’s teacher and by the pretest of spe 

reading ability • 

5. No additional handicapping conditions, such as lack of visual 
acuity, emotional disturbance, generalized motor disability of 

the cerebral palsy type, 

6. Onset of the hearing loss at birth or before the acquisition 
of language. 

Those selected as the Good Learners were chosen from the same schools 
as thi Poor Learners and met the same criteria in terms of age of onset, 
extent of hearing loss, intelligence, lack of visual 

ficant emotional disturbance, and no primary motor ^ ^ ^ 

differed in that they had demonstrated progress in learning equal to t,. 
expected of deaf children and had manifested ability to use speechr.ading 
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as a tool for communication. These subjects were divided into the same 
age and sex groupings as the Poor Learners. 

A total of 81 deaf children were screened and from this number 60 
were selected for further investigation. Of those selected for the 
study 38 (22 Good Learners and 16 Poor Learners) were drawn from the 
programs of the Chicago area schools and 22 (eight Good Learners and 
14 Poor Learners) were from the Wisconsin School for the Deaf. Evalu- 
ation of the case history material obtained from each subject indicated 
no essential difference between the groups in terms of etiology or age 
of onset. Only six of the children were reported to have been born with 
normal hearing and of this number all had lost their hearing before the 
age of two. As noted in Table 1 the groups were evenly matched for 
chronological age with the mean age falling at the midpoint of each age 
range . 

DESIGN 



Prior to the administration cf the test battery the school records 
were examined to select a potential pool of subjects. Identifying in- 
formation and data concerning socioeconomic status, the degree of deaf- 
ness, etiology, and age of onset were noted along with details concern- 
ing emotional adjustment and problems of visual acuity. Preliminary 
assignment as Good or Poor Learner was made on the basis of previously 
administered intelligence tests and tests of educational achievement, 
as well as from diagnostic information derived from tests employed as 
part of the study. 

The test battery was of two types, procedures which provided diag- 
nostic data concerning the subjects, and techniques which provided data 
for testing the hypotheses that had been formulated. 

METHODS 



Audiometric Assessment 

The hearing level of each subject was determined through the use 
of formal pure tone audiometric techniques, using a Bel tone 9A audio- 
meter calibrated to ISC" standards. When indicated, both air and bone 
conduction audiograms were obtained. 

Intelligence Levels 

The Hiskey-Nebraska Test of Learning Aptitude (1966 revision) was 
administered to all subjects. This test has been accepted as a measure 
of intellectual functioning of young deaf children. The recent restand- 
ardization (Giangreco, 1966) appears to have improved the reliability 
and validity of this test as a diagnostic instrument; it requires no 
adaptation to be administered to the hearing impaired, being designed 
to meet the special needs of the deaf. The eight subtests recommended 
for use with children under 11 years of age were administered; these 
included Bead Pattern, Memory for Color, Picture Identification, Paper 
Folding, Visual Attention Span, Block Patterns, and Completion of 
Drawings. No difficulties were encountered in administering the test to 
any of the subjects. 
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TABLE 1 



THE MEAN CHRONOLOGICAL AGE OF THE SAMPLE IN MONTHS 



4 & 5 yrs. 
6 & 7 yrs. 
8 & 9 yrs. 



Poor Learners 
"N Mean S.D. 



10 



56.3 10.75 



10 85.3 4.24 

10 110.5 6.95 



Good Learners 
N Mean S.D. 

10 56.2 7.83 



10 



83.3 7.94 



10 105.0 8.35 
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Educational Achievement 



It was intended originally to employ the Gates Primary Reading 
Tests as a measure of read language* However, before the project was 
inaugurated this test went out of print. The Metropolitan Achievement 
Battery, Primary I and II, having proved to be a reliable measure, was 
substituted. This battery was administered to all subjects above six 
years of age; however, consistent results were obtained only from the 
oldest group. Three sections of the Metropolitan Test - Word Knowledge, 
Reading, and Arithmetic - were used. 

Written Language 

The Picture Story Language Test (Myklebust, 1965) was used as a 
measure of written language. This test can be administered with little 
difficulty and has proved to be useful in analyzing the language prob- 
lems encountered by the deaf child. The child is required to write a 
story about a picture. The story is scored for productivity (total 
number of words per sentence); for thought (the Abstract /Concrete Score); 
and correctness of grammar (the Syntax Score), Normative data for both 
hearing and deaf children have been presented (Myklebust, 1964, 1965), 

Speechreading Ability 

Teachers* ratings served as a preliminary estimate of the child's 
ability to use speechreading as a receptive language. Additional data 
were obtained to validate these ratings, A series of motion picture 
films had been produced for "machine" teaching a specific lipreading 
vocabulary, using an eight millimeter self-winding cartridge load pro- 
jector, With support from the United States Office of Education, a 
research project had previously demonstrated the efficacy of this method. 
Included in the project was a filmed lipreading test based on the vocab- 
ulary which was taught. The test film portrayed a trained teacher of 
the deaf speaking as she would to a group of deaf children. The test 
consisted of 66 words divided into four levels of increasing difficulty. 
The film was projected on a rear view screen in a partially lighted room. 
The subject was seated before the screen with the examiner beside him. 
After the word was seen as spoken the examiner turned off the projector 
and pointed to a card containing five pictures, one of which depicted 
the word spoken. The subject indicated the picture which he felt rep- 
resented the filmed word. In the demonstration project the filmed test 
distinguished between those classified as good lipreaders and those 
rated as poor. Therefore, this test was used in the present study to 
validate the teachers' ratings and as a basis for assigning subjects to 
the classification as a Good or Poor Learner, 

Neurological Functions 

Each subject was seen for neurological and electroencephalographic 
study. The neurological examination was conducted at the staff offices 
of Evanston Hospital by a trained neurologist, who also acted as con- 
sultant to the project. Following this examination the electroencephal- 
ogram was obtained. All of the electroencephalographic studies were 
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performed at the hospital by a trained technician. Each record was read 
and interpreted by a member of the faculty of the Department of Neurology 
and Psychiatry at Northwestern University Medical School, who is a sci- 
entist in this field. To obtain additional diagnostic information a 
series of motor tests were administered; included were the Heath Rail 
Test, measures of laterality, and strength of grip as measured by the 
Smedley Dynamometer, 

Qphthalmological Aspects 

An ophthalmological examination was completed for each subject. 

The majority of the examinations were coi ducted at Evanston Hospital; 
for the subjects at the Wisconsin School for the Deaf a special clinic 
was organized at the school’s infirmary by our ophthalmological consul- 
tant; the same ophthalmologist examined all subjects, 

EXPERIMENTAL VARIABLES 

The experimental battery was designed to test the hypotheses postu- 
lated as possibly explaining failure to learn speechreading. This battery 
was comprised of the following: 

Sequencing 

The tests of sequencing were of three types; words, phrases, and 
sentences. The words selected for this series were chosen after a re- 
view of curricula as found in programs for the hearing impaired. It 
included the vocabulary that the subjects had been exposed to and with 
which generally they v?ere familiar. An effort was made to include all 
of the parts of speech in proportion to their use by the deaf (Myklebust, 
1964, 1967), From this pool 36 words were chosen; 18 of one syllable, 
nine possessing two syllables, six with three syllables, and three words 
with four syllables. From these words 10 phrases and 20 sentences were 
constructed; the phrases ranged from two to six syllables, while the 
sentences began with three syllables and increased in difficulty to 12 
syllables. For each stimulus a response card was constructed containing 
four pictures, one of which represented the message spoken. The response 
pictures were drawn by a qualified artist; in selecting the speechreading 
items and the pictures, an effort was made to avoid ambiguity. As rate 
of utterance was one of the parameters studied, two additional forms of 
the test were constructed, using the available word pool; the complete 
test represented a total of 198 items. 

Rate 



To determine the effect of speed of utterance on speechreading a 
sequencing test was constructed; it included three forms designated A, 
B, and C, Each form was filmed on eight millimeter Kodachrome motion 
picture film using an experienced teacher of the deaf as the speaker. 

In Form B the speaker was instructed to say the words at the rate 
usually employed in talking with her class, a speed of presentation 
somewhat slower than used when talking with normally hearing children. 
The test items were filmed at the rate of 24 frames per second and were 
projected at the same speed. 



11 



In Form A the speaker said the words, phrases and sentences at a 
slower speed, also filmed at the rate of 18 frames per second which in 
effect slowed the rate of presentation one third. 

For the third form the speaker uttered the stimulus material at a 
normal conversational rate. To approximate this rate a group of five 
normally hearing graduate students in deaf education recited the material 
as they would in regular discourse. The time for each utterance was 
recorded and averaged. The test speaker then practiced until she approx- 
imated this rate which then was recorded on film; as with the other two 
forms the material was filmed at the rate of 24 frames per second. For 
the purposes of the study the films were edited and loaded into self- 
winding cartridges to be projected through the Technicolor eight-milli- 
meter cartridge load projectors. Before beginning the research project 
a pilot study was undertaken with a group of 28 pupils from the Lutheran 
School for the Deaf in Detroit (ranging in age from four to 13 years) 
and with 10 older students from the Wisconsin School, The group from 
the Lutheran School was considered good or excellent in speechreading 
ability; the three forras of the speechreading protocol were administered 
and the results tabulated. The data obtained demonstrated that those 
who were classified as good or excellent lipreaders performed equally 
well on all three forms regardless of speed of presentation, indicating 
that the forms were equivalent in difficulty. Significant differences 
in performance were noted between the various 3ge levels, with the 
thirteen year olds achieving almost perfect scores. The ten children 
from the Wisconsin School for the Deaf included both good and poor 
lipreaders; all three forms were administered twice, each child being 
seen no later than three weeks after the initial presentation. No 
significant differences in the scores for each presentation were noted, 
suggesting that a single administration might be a reliable indicator 
of facility in speechreading. 

As a second part of the study of rate as a variable it had been 
planned to explore the question of whether the deaf child learned more 
effectively at faster or slower rates following the procedures described 
by Neyhus (1967), However, after a series of training sessions with a 
group representing all of the ages included in the study, little 
appreciable learning was observed. Hence, it was concluded that a con- 
siderably longer period of time would be necessary if meaningful data 
were to be obtained. Accordingly, it became expedient to view the learning 
study as a separate investigation to be completed in the future; ample 
data could be secured to test the present hypotheses. 

Visual Perception 

In addition to the sub test items of the Hiskey-Nebraska Test, a 
number of procedures were introduced to meas- re visual memory and visual 
perceptual behavior; these included the Knox Cube Test (Arthur, 1947) 
and the Tapping Test from the Ontario School Ability Examination (Amoss, 
1947). The Tachistiscopic procedures as described by Myklebust and 
Brutten (1953) also were included, employing the same stimulus material. 
These items were; Pattern Reproduction, Dot Reproduction, and Figure 
Ground, The subject was seated in a chair before a movie screen in a 
semi-darkened room; the Keystone Tachistoscope was placed to the right 
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behind the subject. The distance from the screen to the projector was 
set so that the test stimuli projected an image one foot square. For 
the Figure Ground series the images remained on the screen for 1/lOt 
of a second while the subject indicated his response by selecting one 
of four figures from a response card. For the reproduction test the 
stimulus materials comprised ten geometric patterns, five of which were 
line patterns and five consisted of dots. The patterns were exposed 
at lengthening durations (1/lOOth second, l/50th, etc. and one second) 
until the subject correctly reproduced them with the exposure time noted. 

If the one-second exposure was not sufficient to produce an accurate 
reproduction, the stimulus was given a time exposure and the subject 
permitted to copy it from the screen. 

Originally it was intended that a test battery to measure pro- 
prioceptive behavior, through use of the glossal transducer, be included. 
Because of difficulties encountered in developing the instrumentation, 
we decided to relinguish this part of the battery. 

TESTING ROUTINE 

Because of the length of the battery, administration of the various 
test sections was undertaken in a number of sessions, lasting from one 
to two hours each. An attempt was made to group the tests according to 
their content, e.g. the intelligence test items, the motor, and speech- 
reading. Except for tests of reading, writing and arithmetic all items 
were administered individually. The meaxcal examinations, except for 
those ophthalmological studies completed at the Wisconsin School for 
the Deaf, were undertaken in appropriate settings. A case history was 
obtained froia all but three of the parents, either in the school setting 
or at the hospital. Generally, the hearing tests, the intelligence tests, 
and the pre-tests of speechreading were administered first. The remaining 
evaluations were undertaken when convenient. The total time for the 
battery was six and one -half hours per subject. 



PSYCHOEDUCATIONAL STUDY 



CASE HISTORY 



The criteria for selection of subjects included a presumption of 
normal intelligence and average hearing levels of 75 dB or greater for 
the speech frequencies 500 Hz to 2000 Hz, Children were assigned to the 
Poor or Good Learners according to the teachers' ratings of speechread- 
ing ability and performance on a lipreading pretest. To determine the 
influence of socioeconomic or educational factors a case history was 
obtained through interview. The case history data were analyzed employ- 
ing discriminant analysis techniques; the results revealed no signifi- 
cant differences between the groups. They were essentially similar in 
family backgrounds and early life experience. 

There has been speculation that deaf children with high socio- 
economic status tended to be better in speechreading skills because of 
the greater verbal fluency of the home environment. An analysis of the 
socioeconomic stat'^s of the sample as represented by the parents' 
occupation is presented in Table 2. 

These data suggest a higher financial level for the research pop- 
ulation in comparison with general levels; none of the parents were in 
the unskilled manual classification and fewer than expected were among 
the semi-skilled (expected percentage, 27.7^). The majority of the 
parents of the Poor Learners (59.2 percent) were in the skilled manual 
or clerical classification while in the Good Learners more were in the 
professional and sub-professional categories (65.4 percent). This 
difference, however, was not statistically significant (X'*^ = 6.36). 

The social status of the subjects reflected their total community 
background. 

The level of academic achievement. Table 3, was higher than the 
ninth or tenth grade generally reported for the nation. The Good Learners' 
fathers had a median educational level of two years of college while the 
Poor Learners' fathers had completed high school; 44,4 percent of the 
Good Learners' fathers had received a college degree. The median edu- 
cational level of the mothers was twelfth grade. Despite higher levels 
of academic achievement for the Good Learners' parents, the differences 
were not statistically significant (X^ = 3.00). 



^Source; U. S, Bureau of the Census, Current Population Reports: 
Population Characteristics, "Educational Attainment; March, 1957," (1960) 
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TABLE 2 



BECKMAN SCALE RATINGS O.E PARENTS' OCCUPATIONSa 



Poor Learners Good Learners Total 



Grade 


Type of 
Occupation 


(N=27) 
N % 


(N=26) 
N % 


(N=53) 

H % 


I 


Unskilled Manual 


— 


__ 


— 




— 




II 


Semi-skilled 


1 


3.7 


2 


7.7 


3 


5.7 


III-A 


Skilled Manual 


9 


33.3 


7 


26.9 


16 


30.1 


III-B 


Skilled Clerical 


7 


25.9 


__ 


-- 


7 


13.3 


IV-A 


Sub-Professional 


2 


7.4 ■ 


2 


7.7 


4 


7.6 


IV-B 


Proprietor 




-- 


1 


3.S 


1 


1.9 


IV-C 


Supervisory 


4 


14.8 


4 


15.4 


8 


15.2 


V-A 


Professional Linguistic 


2 


7.4 


4 


15.4 


6 


11.4 


V-B 


Professional Scientific 


2 


7.4 


6 


23.1 


8 


15.2 


V-C 


Eiiecutive 


— 


-- 


— 


-- 


— 





^See Bingham, W. Aptitude and Aptitude Testing . New York: 
Harper, 1942. 
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TABLE 3 



HIGHEST GRADE LEVEL ACHIEVED BY SUBJECTS’ PARENTS 



Grade 


Father 

Poor Lrnrs . Good 
N % N 


Lmrs . 
% 


Mother 

Poor Lrnrs . Good 
N %■ N 


Lrnrs . 
% 


8 


2 


7.4 














9 






1 


3.7 


1 


3.7 


1 


3.7 


10 


3 


11.1 


1 


3.7 


4 


14.8 


1 


3.7 


11 


1 


3.7 


2 


7.4 




— 




— 


12 


11 


40.7 


9 


33.3 


12 


44 . 4 


15 


55.5 


1 yr. Coll. 


1 


3.7 


— 




2 


7.4 


1 


3.7 


2 yr. Coll. 


2 


7.4 


2 


7.4 


2 


7.4 


4 


14.8 


3 yr. Coll. 


1 


3.7 


— 


— 


2 


7.4 






4 yr. Coll. 


3 


11.1 


9 


33.3 


3 


11.1 


5 


18.5 


5 yr. or more 
Coll. 


3 


11.1 


3 


11.1 


1 


3.7 







Median 


12th 


. Grade 


2 yr. Coil. 


12 th 


Grade 


12th Grade 
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Pintner (1916) in writing of the hearing impaired child's educational 
and apparent "mental retardation" felt that the factors involved in the 
etiology of the hearing loss also accounted for their poor educational 
achievement. Today's educators reflect concern that there is a higher 
proportion of deaf children with central nervous dys functioning which 
prevents learning beyond the deprivation caused by the hearing loss 
alone. In Tables 4 and 5 are presented the data concerning etiology. 

Over half of the Good Learners (56,1 percent) were classified as en- 
dogenous while 50,0 percent of the Poor Learners were considered ex- 
ogenous, Although there were more with hereditary deafness in the Good 
Learners the difference was not significant (X^ = 5,74), It is inter- 
esting to note that of the total number of subjects, 41,1 percent were 
of the familial type, a figure reported consistently among the deaf; 

18, or 30 percent had losses presumably as a complication of pregnancy 
or birth; 43, or 71,6 percent, had a history of causation from which 
the presumption was made that the hearing loss was present at birth. 

For the 11 children for whom there was no known etiology it was the 
parents' belief that deafness was present at birth; a total of 54 sub- 
jects, or 90 percent, were presumed to be congenitally deaf. Of the 
remaining, six lost their hearing by their first birthday while the 
three meningitics suffered their losses during their second year of life. 

Educators have stressed the value of early diagnosis and training 
to overcome the effects of a profound hearing loss; that formal train- 
ing be undertaken immediately to enhance development of speechreading. 

The data in Tables 6 and 7 do not support this hypothesis; there was no 
difference between the groups in the age of discovery of the hearing 
loss, the time at which the loss was confirmed, nor in the age of the 
initiation of training. For those born deaf, the parents' suspicions 
were aroused by 11 months of age, but it was not until the child was 
about a year and a half that the loss was confirmed; by two and a half 
years formal training was begun. On the average 20 months elapsed from 
the time that the hearing loss was suspected to the beginning of training. 

Of the 50 parents reporting, 25 children (13 Poor Learners and 12 Good 
Learners) were enrolled in hospital or university clinics before enter- 
ing public schools; two Poor Learners and five Good Learners received 
training at home on an informal basis. There was no difference in the 
pattern of suspicion, confirmation and initiation of training that re- 
lated to socioeconomic status. 

In summary, the case history information revealed that the Good 
and Poor Learners were similar in family background, socioeconomic status, 
etiology, age of onset and exposure to early training. The level of 
previous educational experience also was equivalent, 

HEARING LEVELS 

An average hearing level of 75 dB for the speech frequencies 500 
to 2000 Hz in the better ear was one of the selective criteria. The 
results of the audiometric testing are presented in Table 8, The better 
ear average for the Poor Learners was 102,6 dB and for the Good Learners, 
99,2 dB; the difference was not significant ("t" = 1,47), For the right 
ear the average for the Poor Learners was 105,6 dB and for the Good 
Learners, 101,2 dB, a difference which was significant ("t" = 2,04, p^.05). 
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TABLE 4 



SPECIFIC ETIOLOGY OF HEARING LOSS BY GROUP 



Etiology 


Poor Learners 
:N % 


Good 

N 


Learners 

% 


Total 
N % 


Undetermined 


7 


23.1 


4 


13.2 


11 


18.7 


Maternal Rubella 


2 


6.6 


5 


16.5 


7 


11.9 


Other Maternal 


Illness 


2 . 


6.6 


2 


6.6 


4 


6.8 


Complications 


in Pregnancy 


3 


9.9 


-- 


-- 


3 


5.1 


Premature Birth 


1 


3.3 


-- 


— 


1 


1.7 


Rh Incompatability 


1 


3.3 


— 


— 


1 


1.7 


Birth Complications 


1 


3.3 


1 


3.3 


3 


3.4 


Familial (Genetic) 


8 


26.4 


17 


56.1 


25 


42.3 


Meningitis 


3 


9.9 


1 


3.3 


4 


6.8 


Childhood Diseases 


2 


6.6 


-- 


-- 


2 


3.4 


— 
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TABLE 5 



CATEGORICAL COMPARISON OF ETIOLOGICAL FACTORS BY GROUP 



Etiology 


Poor 

N 


Learners 

% 


Good Learners 

N % 


N 


Total 

% 


Endogenous 


8 


26.7 


17 


56.7 


25 


41.7 


Exogenous 


15 


50.0 


9 


30.0 


24 


AOiO 


Unknown 


7 


23.3 


4 


13-3 


11 


18.3 



TABLE 6 

AGE IN MONTHS OF DISCOVERY OF HEARING LOSS 
AND INITIATION OF TRAINING 



Group 


M 


Age Loss 
Suspected 
Mean S.D. 


Age Loss 
Confirmed 
Mean S.D. 


Age Training 
Initiated 
Mean S.D. 


Poor Learners 


27 


11.6 


9.90 


17.6 


10.08 


34.8 


14.49 


Good Learners 


26 


10.7 


6.97 


19.1 


8.29 


28.5 


15.54 


Total 


53 


11.2 


8.51 


18.4 


9.78 


30.1 


15.15 
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TABLE 7 



NUMBER OF MONTHS IROM AGE OF DISCOVERY OF HEARING LOSS 
UNTIL INITIATION OF TRAINING 



Suspicion to Confirmation to Suspicion to 
Confirmation Initiation of Tr. Initiation of Tr. 



Group N 


Mean 


S.D. 


Mean 


S.D. 


Mean 


S.Dc 


Poor Learners 27 


5.9 


6.68 


17.2 


13.65 


22.6 


12.44 


Good Learners 26 


8.4 


7.34 


8.9 


11.96 


18.1 


12.91 


Total 53 


7.6 


7.12 


13.2 


13.59 


20.6 


12.76 
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Hearing levels in decibels re. 1964 I.S.O. Standards. 



The hearing levels for the left were essentially similar. 

To explore further the relation of hearing to speechreading the 
average of the two best frequencies (Fletcher Average) for the speech 
frequencies was computed. The results revealed the Good Learners to 
average 5 dB better hearing in both ears (”t" = 2,54) for the right 
ear and 2.32 for the left, pi. 05), When the analysis was extended to 
250 Hz and to 4000 Hz the difference in favor of the Good Learners 
appeared only in the right ear. 

Preliminary analysis indicates that an association exists between 
hearing levels and speechreading skills even among those with profound 
impairment. Although the better ear averages were essentially similar, 
the Good Learners had less of a loss when each ear was considered 
separately. Of interest was the finding that this difference appeared 
more frequently in the right ear. Brannon (1964) reported similar 
findings regarding the relationship of hearing levels for the right ear 
and oral communication skills even among the profoundly deaf, 

SPEECHREADING 



The speechreading battery comprised words, phrases and sentences 
(presented at different speeds) developed to measure the effects of 
length of utterance, rate of presentation, and meaningfulness of material 
upon lipreading skill. Correctness of response depended on selection 
of a picture which was directly related to the stimulus; the subject 
made a choice among four illustrations. 

The subjects were classified on the basis of their teachers' ratings 
and performance on the speechreading pre-test. The test consisted of 
a filmed presentation of 66 words used in the Bell School Study and 
spoken by a trained teacher of the deaf, projected through a cartridge 
load self-winding eight millimeter film projector. The subject indi- 
cated his response by selecting a picture. For the present study all 
66 words were presented while in the Bell project the subject viewed 
only those words considered appropriate for his age level. The results 
are presented in Table 9, For comparison the scores of the Good and 
Poor Speechreaders from the Bell Study also are presented. (The subjects 
in the Bell Project were divided into two groups only on the basis of 
teachers' ratings.) 

These findings reveal that the Good Learners consistently outscored 
the Poor Learners at all levels. At the two youngest age levels, the 
Poor Learners' scores of 17,0 and 28,8 were little better than chance; 
while the Good Learner-s' scores were two times greater. In the Bell 
School study a similar pattern was observed except that at the oldest 
age level no significant differences appeared. At all age levels the 
scores for the Poor Learners were similar to those achieved by those 
classified as the poor lipreaders in the Bell School Study, Except for 
the youngest children the Good Learners attained scores which were al- 
most identical with those from the Bell Study who were found to be good 
speechreaders. 

The results derived from the speechreading battery are presented 
in Tables 10 to 24. Table 10 depicts the data for the four and five 
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year olds, (The raw scores consisting of the number of items correct 
have been converted to quotients to permit comparison among the various 
type of stimuli.) Both for the Poor Learners and for the Good Learners 
only one comparison revealed a sex difference, the Good Learner females 
displaying better performance on Form B Words (the speed of presentation 
usually employed with the deaf). This result could have occurred by 
chance as in over 48 different comparisons of male and female performance 
only one other significant difference was noted and this favored the males. 

Regardless of speed of presentation the Good Learners were superior 
to the Poor Learners in ability to speechread single words. For the 
poor lipreaders their mean score was barely above the level of chance 
while the Good Learners scored correctly on approximately half of the 
words. The Good Learners tended to perform better on sentences 
(attaining 40 percent accuracy) than the Poor Learners but the differences 
were not oignificant. On Form C (normal conversational speed for the 
hearing), the Good Learners were superior in their response to phrases. 

The Poor Learners at this young age were unable to speechread any stimuli 
regardless of the type and the rate of utterance. The Good Learners 
not only were able to identify correctly 50 percent of the words but 
derived meaning from about 40 percent of the phrases and sentences. 

As age increased scores on all stimuli improved. For the six and 
seven year old deaf. Table 11, sex differences appeared among the Poor 
Learners, especially on the word tests. The male Poor Learners per- 
formed no better than the younger children, their scores occurring 
primarily by chance. The females performed more like four and five 
year odl Good Learners, Inspection of the scores suggested that the 
better performance of the girls may have been influenced by a subject 
who, despite evidence that she belonged in the category of poorer 
speechreaders, managed to achieve fairly well on the battery. The 
Poor Learner, groups combined demonstrated ability to speechread words 
at a level of 45 to 50 percent, while scores for the more complex 
material (phrases and sentences) ranged slightly beyond the chance 
level. The Good Learners, on the other hand, consistently achieved scores 
of 85 percent accuracy for words and demonstrated an understanding of 
two-thirds to three-fourths of the more complex material, depending on 
the speed of presentation. The Good Learners were significantly superior 
for every comparison, at this age level. 

At the highest age level. Table 12, the Good Learners were superior 
on almost all comparisons. These Poor Learners attained scores ranging 
from 70 to 78 percent for Wor<is, and 45 to 60 percent for Phrases and 
Sentences; the Good Learners averaged about 90 percent for Words and 60 
to 90 percent for Phrases and Sentences, again depending on the rate of 
utterance. At all age levels and on all types of stimuli the Speech- 
reading Battery clearly distinguished between Good and Poor Learners, 

Further analysis of the data. Tables 13 to 19, reveals a pattern of 
speechreading development which differed for the Good and Poor Learners, 

At age four to five, the mean scores for the Poor Learners were little 
better than chance; from six to seven years this age group attained 46,7 
percent accuracy on the words and at nine years a mean score of 70 percent 
was attained. 
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TABLE 13 



SPEECHREADING PERCENTAGE CORRECT SCORES BY AGE: 
4 & 5 YEAR AND 6 & 7 YEAR POOR LEARNERS 



4 & 5 vrs. 


6 & 7 vrs. 




(N=10) 


(N=10) 




Mean S . D . 


Mean S.D. 


"t" 



Form A 

Slow Presentation 



Words 


27.2 


16.26 


46.7 


15.97 


2.50* 


Phrases 


32.0 


20.88 


29.0 


8.31 


1.09 


Sentences 


25.0 


16.12 


33.5 


11.63 


1.83 


Total Form A 


27.4 


14.79* 


39.3 


11.55 


1.90 


Form B 

Normal Conversational 
Speed for Deaf 


Words 


27.9 


8.83 


45.4 


21.02 


2.32* 


Phrases 


22.0 


18.33 


28.0 


16.61 


.73 


Sentences 


24.5 


12.54 


27.5 


8.44 


.60 


Total Form B 


25.8 


8.57 


37.5 


14.28 


2.11* 


Form C 

Normal Conversational 
Speed for Hearing 


Words 


31.6 


17.31 


50.5 


20.17 


2.11* 


Phrases 


24.0 


18.00 


29.0 


15.78 


.63 


Sentences 


28.0 


13.82 


33.0 


8.43 


.93 


Total Form C 


29.3 


14.48 


42.0 


13.98 


2.16* 


Total Battery 


Words 


28.9 


12.70 


47.5 


18.37 


2.50* 


Phrases 


26.2 


14.79 


28.6 


10.06 


.41 


Sentences 


25.9 


12.29 


30.7 


7.34 


1.00 


Total Forms 


27.5 


11.84 


39.3 


12.96 


1.38 



* = 2.10 



t 
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TABLE 14 



SPEECHREADING PERCENTAGE CORRECT SCORES BY AGE: 
6 & 7 YEAR AND 8 & 9 YEAR POOR LEARNERS 



6 & 7 vrs. 


8 & 9 yrs. 




(N=10) 


(N=10) 




Mean S.D. 


Mean S.D. 


"t" 



Form A 

Slow Presentation 



Words 


46.7 


15.97 


70.4 


14.12 


4.71** 


Phrases 


29.0 


8.31 


60.0 


26.83 


3.31* 


Sentences 


33.5 


11.63 


61.0 


16.55 


4.08* 


Total Form A 


39.3 


11.55 


66.0 


15.41 


4.16** 


Form B 

Normal Conversational 
Speed for Deaf 


Words 


45.4 


21.02 


74.6 


12.92 


3.55* 


Phrases 


28.0 


16.61 


45.0 


23.77 


1.76 


Sentences 


27.5 


8.44 


51.5 


18.98 


3.44* 


Total Form B 


37.5 


14.28 


63.3 


14.18 


3.84** 


Form C 

Normal Conversational 
Speed for Hearing 


Words 


50.5 


20.17 


78.1 


10.65 


3.65** 


Phrases 


29.0 


15.78 


50.0 


16.73 


3.14** 


Sentences 


33.0 


8.43 


54.5 


14.40 


3.87** 


Total Form C 


42.0 


13.98 


66.7 


10.88 


5.20** 


Total Battery 


Words 


47.5 


18.37 


74.3 


11.48 


3.56** 


Phrases 


28.6 


10.06 


51.8 


18.71 


3.28** 


Sentences 


30.7 


7.34 


55.5 


14.25 


4.64** 


Total Forms 


39.3 


12.96 


65.2 


12.78 


5.11** 



*pi.05 =2.01 

**p:S.01 =2.88 
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TABLE 15 



SPi.ECHREADING PERCENTAGE CORRECT SCORES BY AGE: 
4 & 5 YEAR AND 6 & 7 YEAR GOOD LEARNERS 



4_& 5 yrs. 


6 & 7 vrs. 




(N=10) 


(1^10) 




Mean S.D. 


Mean S.D.. 


"t" 



Form A 

Slow Presentation 



Words 


53.3 


17.27 


84.5 


7.59 


4.96** 


Phrases 


50.0 


16.73 


75.0 


11.18 


3.73** 


Sentences 


41.0 


17.72 


77.0 


12.49 


4.98** 


Total Form A 


40.0 


15.08 


80.7 


8.73 


5.46** 


Form B 

Normal Conversational 
Speed for Deaf 


Words 


51.8 


18.23 


85.5 


7.89 


5.09* 


Phrases 


35,0 


13.60 


65.0 


22.02 


3.48* 


Sentences 


38.5 


21.57 


63.0 


14.18 


2.85* 


Total Form B 
Form C 


45.2 


16.12 


75.5 


10.67 


4.52** 


Normal Conversational 
Speed for Hearing 


Words 


55.0 


18.24 


85.0 


8.81 


4.44** 


Phrases 


42.0 


17.78 


70.0 


16.12 


3.50** 


Sentences 


40.5 


14.74 


62.0 


18.19 


2.76* 


Total Form C 


48.2 


15.52 


75.7 


10.05 


4,46** 


Total Battery 


Words 


28.9 


12.70 


47.5 


18.37 


2.50* 


Phrases 


26.2 


14.79 


28.6 


10.06 


.41 


Sentences 


qri 7 


17.14 


67.3 


13.89 


3.76** 


Total Forms 


.4 


15.24 


77.3 


9.10 


7.20** 



*i><.05 = 2.10 

** p ^01 = 2.88 
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TABLE 16 



SPEECHREADING PERCENTAGE CORRECT SCORES BY AGE: 
6 & 7 YEAR AND 3 & 9 YEAR GOOD LEARNERS 



6 & 7 vrs. 


8 & 0 vrs. 




(:N=10) 


(N=10) 


II tit 


Mean S.D. 


Mean S.D. 



Form A 

Slow Presentation 



Words 


84.5 


7.59 


93.4 


4.13 


3.23** 


Phrases 


75.0 


11.18 


90.0 


10.00 


3.00** 


Sentences 


77.0 


12.49 


91.5 


7.43 


2.99** 


Total Form A 


80.7 


8.73 


92.2 


4.87 


3.45** 


Form B 












Normal Conversational 










- 


Speed for Deaf 












Words 


85.5 


7.89 


89.2 


9.32 


.91 


Phrases 


65.0 


22.02 


74.0 


11.14 


1.09 


Sentences 


63.0 


14.18 


83.0 


15.84 


2.82* 


Total Form B 


75.5 


10.67 


84.9 


9.42 


1.98 



Form C 

Normal Conversational 
Speed for Hearing 



Words 


85.0 


8.81 


90.0 


7.68 


1.29 


Phrases 


70.0 


16.12 


60.0 


16.12 


1.32 


Sentences 


62.0 


18.19 


78.0 


21.35 


1.71 


Total Form C 


75.7 


10.05 


81.6 


11.44 


1.45 



Total Battery 



Words 


47.5 


18.37 


74.3 


11.48 


3.56** 


Phrases 


28.6 


10.06 


51.8 


18.71 


3.28** 


Sentences 


67.3 


13.89 


84.0 


12.87 


2.65* 


T*/n. 1 ^ 

JLV/UOJ. irUJLlUO 


“7-7 O 
f f • ^ 


A 1 A 
'7 • XU 


86.1 


n AA 
f •\J7 


/. OAO.X 



*p^.05 =2.10 

**p^.01 =2.88 
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TABLE 17 



SPEECHREADING PERCENTAGE CORRECT SCORES BY AGE: 

6 & 7 YEAR POCR LEAR^JERS AND 4 & 5 YEAR GOOD LEARNERS 



6 & 7 Year 4 & 5 Year 

Poor Lrnrs . (N=10) Good Lrnrs. (N=10) 
Mean SD, Mean SD. "t" 


Form A 












.84 


Words 




46.7 


15.97 


53.3 


17.27 


Phrases 




29.0 


8.31 


50.0 


16.73 


3.35** 


Sentences 




33.5 


11.63 


41.0 


17.72 


1.11 


Total Form 


A 


39.3 


11.55 


49.0 


15.08 


1.37 


Form B 












. .70 


Words 




45.4 


21.02 


51.8 


18.23 


Phrases 




28.0 


16.61 


35.0 


13.60 


.98 


Sentences 




27.5 


8.44 


38.5 


21.57 


1.42 


Total Form 


B 


37.5 


14.28 


45.2 


16.12 


1.07 


Form C 












.51 


Words 




50.5 


20.17 


55.0 


18.24 


Phrases 




29.0 


15.78 


42.0 


17.78 


1.68 


Sentences 




33.0 


8.43 


40.5 


14.74 


1.32 


Total Form 


C 


42.0 


13.98 


48.2 


15.52 


.89 



Total Battery 



Words 

Phrases 

Sentences 


47.5 

28.6 
30.7 


18.37 

10.06 

7.34 


53.5 
. 42.3 
39.7 


16.74 

12.69 

17.14 


.71 

2/54* 

1.43 


Total 


39.3 


12.96 


47.4 


15.24 


1.21 



*p<.05 = 2.10 

** p ^.01 = 2.88 
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TABLE 18 



SPEECHREADING PERCENTAGE CORRECT SCORES BY AGE: 

8 & 9 YEAR POCR LEARNERS AND 4 & 5 YEAR GOOD LEARNERS 



8 & 9 Year 4 & 5 Year 
Poor Lrnrs.(N=10) Good Lrnrs.(N=10) 
Mean S.D. Mean S.D. ”t” 



Form A 



Words 


70.4 


14.12 


53.3 


17.27 


2.29* 


Phrases 


60.0 


26.83 


50.0 


16.73 


.94 


Sentences 


61.0 


16.55 


41.0 


17.72 


2.47* 


Total Form A 


66.0 


15.41 


49.0 


15.08 


2.36* 


Form B 


Words 


74.6 


12.92 


51.8 


18.23 


3.06** 


Phrases 


45.0 


23.77 


35.0 


13.60 


2.29* 


Sentences 


51.5 


18.98 


38.5 


21.57 


1.36 


Total Form B 


63.3 


14.18 


45.2 


16.12 


3.84** 


Form C 


Words 


78.1 


10.65 


55.0 


18.24 


3.28** 


Phrases 


50.0 


16.73 


42.0 


17.78 


.98 


Sentences 


54.5 


14.40 


40.5 


14.74 


2.05 


Total Form C 


66.7 


10.88 


48.2, 


15.52 


2.92** 


Total Battery 


Words 


74.3 


11.48 


53.5 


16.74 


2.91** 


Phrases 


51.8 


18.71 


42.3 


12.69 


1.25 


Sentences 


55.5 


14.25 


39.7 


17.14 


2.14* 


Total 


65.2 


12.78 


47.4 


15.24 


2.68* 



*p^.05 « 2.10 

**p<.01 = 2o88 
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